® 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 300 620 B1 



© 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 24.06.92 © Int. CI. 5 : A61L 15/26 
© Application number: 88305614.5 
© Date of filing: 20.06.88 



© Surgical dressing. 



m 



CO 

o 

o 
ro 



a. 

LU 



® Priority: 22.07.87 FR 8710364 

@ Date of publication of application: 
25.01.89 Bulletin 89/04 

© Publication of the grant of the patent: 
24.06.92 Bulletin 92/26 

© Designated Contracting States: 
DE GB IT SE 

© References cited: 
EP-A- 0 100 148 
GB-A- 1 136 664 
US-A- 4 289 125 



© Proprietor: DOW CORNING FRANCE S.A. 
Bureau du Pare Route des Cretes BP 43 , 
Pare Sophia Antipolis 
F-06561 Valbonne Cedex(FR) 

@ Inventor: Pocknell, David 

71 Pare Marepolis Chemin du Puy 
F-06600 Antibes(FR) 



© Representative: Walbeoff, William John 
Dow Corning Limited Cardiff Road Barry 
South Glamorgan CF6 7YL Wales(GB) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 



1 



EP 0 300 620 B1 



2 



Description 

This invention relates to a medical or surgical 
dressing suitable for use in the treatment of burns 
and other injury. 

The treatment of severe burns involves several 
phases. During the healing process management of 
the wound involves removing exudates and provid- 
ing a sterile environment in which the formation of 
new skin cover can take place. Various forms of 
dressing for assisting in such management have 
been proposed. For example U.S. Patent 3 648 692 
discloses a medical-surgical dressing for topical 
application to burns and the like which comprises a 
facing layer of neutral thrombogenic reticulated 
open cell material and a mutually secured co- 
extensive, gas-permeable microporous backing. 

U.S. Patent No. 3 800 792 discloses a surgical 
dressing that is particularly useful for the treatment 
of burn wounds and which is made from a layer of 
collagen compressed foam film to which has been 
laminated a thin continuous layer of an inert poly- 
mer material such as polyurethane. 

U.S. Patent No. 3 949 742 discloses a medical 
dressing which is adapted to perform as a syn- 
thetic skin for the therapy and protection of skin 
wounds, such as burns. The dressing comprises a 
unitary composite of a thin layer of thrombogenic 
reticulated foam cohesively secured to a thin 
elastomeric backing preferably of segmented poly- 
urethane resin. 

A further phase in burn therapy involves man- 
agement of the burn scar. This is aimed at prevent- 
ing scars from interfering with joint movement and 
other functions, and with reducing the cosmetic 
damage resulting from the scarring. A widely em- 
ployed method of treating such scarring has been 
the use of pressure dressings. However, that meth- 
od is less than satisfactory when the area to be 
treated is in a depression or in proximity to a joint. 
Another method has been described in the journal 
Burns, 9, pages 201 - 204 and involves the applica- 
tion of a silicone gel. Such a gel adapts itself 
readily to the contours of the human body and is 
indicated as an effective aid in the management of 
hypertrophic scarring. 

By their nature silicone gels are difficult to 
handle. They are soft and frangible and the gel 
sheets are thus easily torn in use. It has been 
proposed to improve the strength and ease of 
handling of silicone gel sheets by embedding 
therein during manufacture a support material such 
as a net of polyester or other fibres. Although this 
technique has resulted in an improvement in the 
ability to handle and apply the gel sheet it has 
been found that the sheet still has a tendency to 
fragment during application and in use. 

According to the present invention there is 



provided a surgical dressing comprising a sheet of 
silicone gel having a wound facing surface charac- 
terised in that said sheet has laminated to the other 
surface a film of silicone elastomer and the silicone 

5 gel and the silicone elastomer are both derived 
from compositions based on an alkenyi-substituted 
polydimethylsiloxane, an organosiioxane having 
silicon-bonded hydrogen atoms and a compound 
or complex of a platinum metal. 

70 The sheet of silicone gel which forms one 

component of the dressing of this invention may be 
of any desired size. Depending on the area to be 
covered it may vary from a few to hundreds of 
square centimetres in area. The thickness of the 

is gel layer is not critical but it should not be so thick 
that it wiil not conform substantially to the contours 
of the area to be covered. For general application a 
gel sheet having a thickness of from about 1mm to 
about 6mm is preferred. The silicone gel-forming 

20 compositions employed in the fabrication of the gel 
sheets are well known and have previously been 
employed in the production of surgical prostheses 
and in the encapsulation of electronic components. 
They can be described as soft, tacky, non-friable 

25 gels and are those obtained by the reaction of a 
polydimethylsiloxane having silicon-bonded alkenyl 
groups e.g. vinyl, ally! or hexenyl groups, an or- 
ganosiioxane containing silicon-bonded hydrogen 
atoms and a catalyst for the reaction of SiH groups 

30 and silicon-bonded alkenyl groups, such catalysts 
being the platinum metals or compounds or com- 
plexes thereof. The consistency of the gel is deter- 
mined by the ratio of reactive groups in the SiH- 
containing crosslinking agent to those in the poly- 

35 dimethylsiloxane. Compositions of this type may 
contain a small proportion of free polydior- 
ganosiloxane fluid resulting from incomplete reac- 
tion of the alkenyt-substituted polydimethylsiloxane 
or from the incorporation of a non-reactive siloxane 

40 e.g. a liquid polydimethylsiloxane. They can be 
prepared according to the disclosures in, for exam- 
ple G.B. Patents 849 885, 945 580 and U.S. Patent 
3 020 260. Such compositions cure at normal am- 
bient temperatures. If desired, however, curing can 

45 be expedited by exposure to elevated tempera- 
tures, e.g. from about 40 " C to about 1 20 * C. 

The silicone elastomer film which is laminated 
to the silicone gel sheet preferably has a thickness 
of from about 0.01cm to about 0.1cm, Thinner films 

so can be employed but are more difficult to fabricate. 
- Films of thickness up to about 0.2cm are also 
operative but such thicker films reduce the ability 
of the gel sheet to conform to the body contour 
and offer no compensating advantage. To obtain 

55 the maximum advantage from the presence of the 
film of silicone elastomer it should be at least 
substantially co-extensive with the gel sheet. If 
desired the edges of the film may extend beyond 
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the periphery of the gel sheet thus providing an 
area to which an adhesive may be applied for 
adhering the dressing to the body. 

The silicone elastomer film is fabricated from 
an elastomer-forming composition based on an 
alkenyk e.g. vinyl-, substituted pofydimethyisilox- 
ane, an organosiloxane having silicon-bonded hy- 
drogen atoms and a compound or complex of a 
platinum metal. Compositions of this type can be 
prepared in flowable form, they adhere to the sili- 
cone eel surface and can be cured at relatively low 
temperatures e.g. from about 30° C to about 90* C. 
They are especially suitable for use according to 
the fabrication technique hereinafter described em- 
ploying a tray or similar shallow container. In addi- 
tion to the polydiorganosiloxane and crosslinking 
components mentioned above the elastomer-for- 
ming composition may contain other ingredients 
such as fillers, pigments, low temperature cure 
inhibitors and additives for improving adhesion to 
the gel surface. 

According to one method of making the dress- 
ing of this invention the gel sheet and the silicone 
elastomer film may be preformed by known proce- 
dures e.g. by moulding, calendering or casting and 
thereafter brought together. For example, the gel 
sheet may be preformed by casting and curing the 
gel-forming composition on a suitable substrate. 
The elastomer film may be preformed by calen- 
dering and the cured film applied over the gel 
sheet. Alternatively, the procedure may be re- 
versed and. the elastomer film applied first to the 
substrate. If necessary an adhesive may be em- 
ployed to hold the components together in the 
laminated configuration. 

Another method of making the dressings of this 
invention comprises (1) applying to a substrate a 
first composition which is the silicone gel-forming 
composition or is the silicone elastomer-forming 
composition, (2) curing the applied composition, (3) 
applying to the exposed surface of the cured first 
composition a layer of a second composition which 
is the silicone elastomer-forming composition or 
the silicone gel-forming composition respectively 
and (4) curing the second composition, whereby 
there is obtained a laminate of a silicone gel and a 
silicone elastomer. 

In the performance of said method of this in- 
vention either the gel layer or the elastomer layer 
may be formed first. Thus, the first composition 
may be the gel-forming composition and the 
elastomer-forming composition is then applied as 
the second composition -to the exposed surface of 
the cured gel. Alternatively, the elastomer-forming 
composition may be applied to the substrate as the 
first composition, the gel-forming composition be- 
ing thereafter applied over the cured elastomer. If 
desired the formation of the elastomer film on the 



substrate may be facilitated by applying the 
elastomer-forming composition as a dispersion or 
solution in a volatile organic solvent or other carrier 
and thereafter removing the carrier by evaporation. 

5 The substrate employed in step (1) of the 

process can be any surface which will impart to the 
applied compositions the desired sheet configura- 
tion. Thus, it may be a continuous belt on to which 
the gel-forming or elastomer-forming composition 

w is spread. Depending on the consistency of the 
compositions the substrate may have barriers at its 
edges to restrict the flow of the compositions until 
cure takes place. A more preferred form of sub- 
strate, however, is a non-porous shallow container 

is for example a tray of plastic into which the first 
composition is poured to a depth corresponding 
respectively to the desired thickness of the gel 
sheet or elastomeric film. The applied composition 
is then cured and the second composition applied 

20 to the required depth over the exposed surface of 
the cured first composition. Following the cure of 
the second composition the resulting composite, 
that is the gel sheet with its backing film of silicone 
elastomer may be removed and packaged. More 

25 conveniently, however, the composite is allowed to 
remain in the shallow container until ready for use. 
Such an arrangement is depicted in section in the 
drawing wherein the gel sheet 2 has on its exposed 
surface a film of silicone elastomer 3. The compos- 

30 ite dressing is contained in a shallow tray 1 from 
which it is removed when required for use. 

The container and contents may be sterilised if 
necessary and enclosed in a suitable sterile en- 
velope or other external package ready for supply 

35 and use. It will thus be appreciated that the fabrica- 
tion of the gel dressing in a tray or similar shallow 
container, as described hereinabove, has the sig- 
nificant advantage of minimising the handling of the 
dressing during manufacture, packaging and ap- 

40 plication. 

When it is desired to carry out the manufacture 
of the dressings of this invention as a continuous 
process it is generally preferred to preform the 
cured, silicone elastomer film as a separate opera- 

45 tion, for example by calendering or extrusion. The 
preformed film is then brought into contact with the 
silicone gel-forming composition which is thereafter 
cured. Thus, for example, the cured film may be 
laid on the exposed surface of the gel-forming 

so composition supported on a suitable substrate, or, 
alternatively the gel-forming composition may be 
coated on to the preformed elastomer film. Cure of 
the gel-forming composition is then carried but. 
preferably by exposure to elevated temperatures. 

55 The surgical dressings of this invention are 

particularly adapted for the treatment of hypertro- 
phic scars during burn therapy. They may also find 
application in earlier phases of the treatment of 
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burns and in the treatment of wounds generally. If 
desired the dressings of this invention may contain 
or may be employed in conjunction with 
pharmaceuticaily-active substances, for example 
antiseptics, antibacterial agents, antifungal agents 
or other adjuvants employed in burn and wound 
treatment. Such adjuvants may be retained within 
the dressing or may be released during contact 
with the wound. Of special interest among such 
other adjuvants are growth factors, that is sub- 
stances for increasing the rate of growth of new 
skin. 

The following Examples illustrate the invention. 
Example 1 



A silicone elastomer-forming composition was 
prepared based on a mixture of a vinyl-substituted 
polydimethylsiloxane, a polymethylhydrogensilox- 
ane, a reinforcing silica filler and a complex of 
chtoroplatinic acid and a vinyl siloxane as catalyst. 
The composition was mixed with an equal weight 
of trichloroethane and the resulting 50% dispersion 
poured into a flat rectangular plastic tray of dimen- 
sions 150mm x 120mm x 5mm to a depth of 
0.25mm. The tray was placed in an oven at 50 °C 
for 20 minutes to evaporate the solvent and then 
heated to 80° C for one hour to cure the elastomer. 
The tray and contents were' allowed to cool and 
there was then poured on to the exposed surface 
of the cured elastomer, to a thickness of 4mm, a 
flowable silicone gel-forming composition based on 
a similar platinum-catalysed cure system as the 
elastomer except that it contained no filler and the 
relative proportions of the vinyl groups and SiH 
groups were such as to provide a soft, tacky gel 
after cure. The tray and contents were placed in an 
oven at 90 'C for 20 minutes to cure the applied 
gel-forming composition. 

When cool the tray and contents were pack- 
aged in a sealable paper pouch and sterilised by 
exposure to ethylene oxide. 

Example 2 



A flowable, silicone elastomer-forming compo- 
sition was prepared by mixing a vinyl-substituted 
polydimethylsiloxane. a polymethylhydrogen-silox- 
ane, a reinforcing silica filler and a complex of 
chloroplatinic acid and a vinyl siloxane as catalyst. 
The composition was then coated on to a sheet of 
polyester film and its exposed surface covered with 
a second polyester film. The composite was 
passed between the rolls of calender and then 
exposed to a temperature of about 90 *C to effect 
cure of the elastomer. Upon cooling and removal of 
the polyester film there was obtained a silicone 
elastomer film having a thickness of 0.018cm. 



A portion of the film prepared as above was 
placed flat on the exposed surface of a layer of 
silicone, gel-forming - composition of the type de- 
scribed in Example 1 . The layer had a thickness of 

5 approximately 4mm and was contained in a shallow 
plastic tray of dimensions 150mm x 120mm x 
5mm. The tray and contents were then placed in 
an oven at 90 'C for 20 minutes to effect cure of 
the gel-forming composition. On cooling and re- 

w moval from the tray the silicone elastomer film was 
found to be bonded firmly to the silicone gel layer. 

Claims 

75 1. A surgical dressing comprising a sheet of sili- 
cone gel having a wound-facing surface 
characterised in that said sheet has laminated 
to the other surface a film of silicone elastomer 
and the silicone gel and the silicone elastomer 

20 are both derived from compositions based on 

an alkenyl-substituted polydimethylsiloxane, an 
organosiloxane having silicon-bonded hydro- 
gen atoms and a compound or complex of a 
platinum metal. 

25 

2. A dressing as claimed in Claim 1 characterised 
in that it includes an antiseptic, antibacterial 
agent, antifungal agent or other substance em- 
ployed in the treatment of wounds and burns. 

30 

3. A dressing as claimed in Claim 2 characterised 
in that said other substance is a growth factor. 

4. A process for making a surgical dressing 
35 characterised in that it comprises forming a 

cured silicone gel sheet and a cured silicone 
elastomer film and thereafter laminating said 
film with said sheet, and wherein said silicone 
gel and said silicone elastomer are as defined 
40 in Claim 1 . 

5. A process for making a surgical dressing 
characterised in that it comprises (1) applying 
to a substrate a first composition which is a 

45 silicone gel-forming composition or is a sili- 

cone elastomer-forming composition, (2) curing 
the applied composition, (3) applying to the 
exposed surface of the cured first composition 
a layer of a second composition which is a 

so silicone elastomer-forming composition or a 

silicone gel-forming composition respectively 
and (4) curing the second composition, where- 
by there is obtained a laminate of a silicone 
gel and a silicone elastomer, and wherein said 

55 silicone gel-forming composition and said sili- 

cone elastomer-forming compositions are as 
defined in Claim 1. 
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6. A process as claimed in Claim 5 characterised 
in that the substrate is a tray or similar shallow 
container. 

7. A process for making a surgical dressing 
characterised in that it comprises contacting a 
cured, silicone elastomer film with a silicone 
gel-forming composition, thereafter curing the 
silicone gel-forming composition in contact 
with the silicone elastomer film whereby there 
is obtained a laminate of a silicone gel and a 

* silicone elastomer, and wherein said silicone 
elastomer and said silicone gel-forming com- 
position are as defined in Claim 1. 

8. A process as claimed in any one of Claims 4 
to 7 characterised by the further steps of sub- 
jecting the laminate of silicone gel and silicone 
elastomer to sterilisation and packaging. 

Revendications 

1. Pansement chirurgical comprenant une feuille 
de gel silicone presentant une face de contact 
avec la plaie caracterise en ce que ladite feuil- 
le" comporte. stratifiee sur son autre face, une 
pellicule d'eiastomere silicone et en ce que te 
gel silicone et I'elastomere silicone sont tous 
deux derives de compositions basees sur un 
siioxane de polydimethyle a substitution d'al- 
cenyle, un organosiloxane presentant des ato- 
mes d'hydrogene a liaison silicone et un com- 
pose ou un complexe de platine metallique. 

2. Pansement selon la revendication 1 caracterise 
en ce qu'il contient un agent antiseptique, anti- 
bacterien, un agent antifongique ou une autre 
substance utilisee dans le traitement des 
piaies et brulures. 

3. Pansement selon la revendication 2 caracterise 
en ce que ladite autre substance est un facteur 
de croissance. 

4. Procede de fabrication d'un pansement chirur- 
gical caracterise en ce qu'il englobe la forma- 
tion d'une feuille de gel silicone durcie et 
d'une pellicule d'eiastomere silicone durcie 
ainsi que la stratification ulterieure de ladite 
pellicule avec ladite feuille, ledit gel silicone et 
ledit elastomere silicone etant ainsi conformes 
a la definition donnee en revendication 1 . 

5. Procede de fabrication d'un pansement chirur- 
gical caracterise en ce qu'il englobe (1) ('appli- 
cation sur un substrat d'une premiere compo- 
sition qui est formatrice de gel silicone ou 
formatrice d'eiastomere silicone, (2) le durcis- 



sement de la composition appliquee, (3) ('ap- 
plication sur la face exposee de premiere com- 
position durcie d'une couche de seconde com- 
position respectivement formatrice d'elastome- 

5 re silicone ou formatrice de gel silicone et (4) 

le durcissement de la seconde composition, 
permettant ainsi d'obtenir un stratifie d'un gel 
silicone et d'un elastomere silicone, ou ladite 
composition formatrice de gel silicone et lesdi- 

w tes compositions formatrices d'eiastomere sili- 

cone sont conformes a la definition donnee en 
revendication 1 . 

6. Procede selon la revendication 5 caracterise 
75 en ce que le substrat est un plateau ou un 

conteneur semblable peu profond. 

7. Procede de fabrication d'un pansement chirur- 
gical caracterise en ce qu'il englobe la mise en 

20 contact d'une pellicule d'eiastomere silicone 

durcie avec une composition formatrice de gel 
silicone, te durcissement ulterieur de la com- 
position formatrice de gel silicone en contact 
avec la pellicule d'eiastomere silicone, permet- 

25 tant ainsi d'obtenir un stratifie d'un gel silicone 

et d'un elastomere silicone, ou- ladite composi- 
tion formatrice de gel silicone et ladite compo- 
sition formatrice d'eiastomere silicone sont 
conformes a la definition donnee en revendica- 

30 tion 1. 

8. Procede selon i'une quelconque des revendi- 
cations 4a 7 caracterise par les etapes sup- 
plementaires de sterilisation et de conditionne- 

35 ment du stratifie de gel silicone et d'eiastome- 

re silicone. 

Patentanspruche 

40 1. Wundverband mit einer Silicongelschicht, de- 
ren eine Oberflache der Wunde zugekehrt ist, 
dadurch gekennzeichnet, daj3 an die andere 
Oberflache der Silicongelschicht ein Siliconela- 
stomerfilm gebunden ist, wobei sowohl das 

45 Silicongel als auch das Siliconelastomer auf 

Massen auf Basis eines alkenylsubstttuierten 
Polydimethylsiloxans, eines Organosiloxans mit 
siliciumgebundenen Wasserstorfatomen und 
einer Verbindung oder eines Komplexes eines 

so Platinmetails beruhen. 

2. Wundverband nach Anspruch 1, dadurch ge- 
kennzeichnet, dafl er ein Antiseptikum, ein anti- 
bakterielles Mittel, ein antifugales Mittel Oder 

55 eine fur die Behandlung von Wunden und Ver- 

brennungen ubliche sonstige Substanz enthalt. 

3. Wundverband nach Anspruch 2, dadurch ge- 
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kennzeichnet dafl die sonstige Substanz ein 
Wachstumsfaktor ist 

4. Verfahren zur Herstellung eines Wundver- 
bands, dadurch gekennzeichnet dafl eine ge- 5 
hartete Silicongelschicht und ein geharteter Si- 
liconelastomerfilm gebildet werden, und dafl 
dieser Film dann mit der Schicht verbunden 
wird, wobei das Silicongel und das Siliconela- 
stomer wie im Anspruch 1 definiert sind. w 

5. Verfahren zur Herstellung eines Wundver- 
bands, dadurch gekennzeichnet, dafl (1) auf 
einen Trager eine erste Masse aufgebracht 
wird, die eine ein Silicongel bildende Masse 75 
Oder eine ein Siliconelastomer bildende Masse 

ist, (2) die aufgebrachte Masse gehartet wird, 
(3) auf die freie Oberflache der geharteten 
ersten Masse eine Schicht aus einer zweiten 
Masse aufgebracht wird, bet der es sich um 20 
eine ein Siliconelastomer bildende Masse Oder 
eine ein Silicongel bildende Masse handelt, 
und (4) die zweite Masse gehartet wird, wo- 
durch sich ein Schichtstoff aus einem Silicon- 
gel und einem Siliconelastomer ergibt, wobei 25 
als Masse zur Bildung des Silicongels und als 
Masse zur Bildung des Siliconelastomers Mas- 
sen verwendet werden, wie sie im Anspruch 1 
definiert sind. 

30 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, dafl der Trager ein Tablett oder ein 
ahnliches flaches Behaltnis ist. 

7. Verfahren zur Herstellung eines Wundver- 35 
bands, dadurch gekennzeichnet, dafl ein ge- 
harteter Siliconelastomerfilm mit einer ein Sili- 
congel btldenden Masse zusammengebracht 

wird und die das Silicongel bildende Masse im 
Kontakt mit dem Siliconelastomerfilm dann un- 40 
ter Bildung eines Schichtstoffs aus einem Sili- 
congel und einem Siliconelastomer gehartet 
wird, wobei die Massen zur Bildung des Silico- 
nelastomers und des Silicongels wie im An- 
spruch 1 definiert sind. 45 

8. Verfahren nach einem der Anspruche 4 bis 7, 
dadurch gekennzeichnet, dafl der Schichtstoff 
aus dem Silicongel und dem Siliconelastomer 

den weiteren Stufen einer Sterilisation und Ver- 50 
packung unterzogen wird. 
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